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A Containers/Vehicles Inspection System with Adjustable Radiation 

X-ray Angle 



Technical Field 

The present invention relates to the radiation inspection technology 
field, especially to a fixed or combined movable container inspection 
system for inspecting large-sized container trucks in the Customs and 
harbors. 



Technology Background 

The container/vehicles inspection system is one of the inspection 
equipment urgently necessary in the Customs and harbors. At present, the 
containers in the harbors at home and abroad have been checked through 
the unpacking inspection or by obtaining images through radiation, with 
long unpacking and inspection, low daily inspection quantity and high 
inspection cost. For obtaining images through the radiation, the large 
scale container/vehicle inspection system with the accelerator or Cobalt 
60 as radiation source has been developed and manufactured at home and 
abroad, such as the large scale container/vehicle inspection systems 
manufactured by Haiman Corporation, Germany and British Airspace 
Corporation. The above inspection systems are devised as follows. A 
radiation source which is stationary and produces high energy x-ray and 
array detectors which receive x-ray passing through the container are 
mounted in an inspection passage which is capable of shielding radiation 
beams. A vehicle carrying the container is pulled by a special pulling 
device so as to pass by the inspection passage. When the container passes 
the container while the x-ray beams are radiated thereon, the x-ray has 
transmitted through the container incident on the detectors. As a result, 
the density distribution of the objects contained in the container is 
presented according to the variation of the intensity of the x-ray. Then, 
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the intensity of the x-ray is converted into a corresponding gray degree of 
an image so that a perspective view of the objects contained in the 
container can be obtained. In such imaging system, the radiation source is 
fixed, and it is difficult to meet inspection requirements of the container 
trucks with different height because the height of the container trucks to 
be inspected varies randomly and the stationary radiation source cannot 
take any suspicious area as the imaging emphasis; although the computer 
can amplify and highlight any suspicious area of the image during the 
imaging, it is difficult for the amplified image to help the inspectors to 
make correct judgment as the target point cannot aim at the suspicious 
area. Therefore, existing container/vehicle inspection systems with 
stationary radiation source cannot fulfill the task for some suspicious 
articles or goods. In present technology, there is a kind of container 
inspection system which is of the movable one. This system has a 
relatively complex pulling device that can pull radiation source, detector 
and collimator, etc., to reciprocate along the tracks. But such simplex 
movement results in large moving distance of radiation source when the 
target point of radiation source aims at the bottom of the container, and 
thus increasing the land occupation area of whole system. In one word, 
the existing container inspection system above-mentioned has such 
disadvantages as large land occupation area of the project and difficulty 
to make focused inspection to the suspicious area. 

Summary of the Invention 

The present invention has been made to overcome the above 
mentioned disadvantages and provide a containers/vehicles inspection 
system with adjustable radiation X-ray angle, which has small land 
occupation area and can make focused inspection to the suspicious area. 
This system can not only be used for security inspection of the Customs 
goods, but also for smuggling suppression of their entry and exit. 
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The technical scheme of the present invention is achieved as follows 
in order to reach above invention purposes: 

According to the present invention, there is provided a 
containers/vehicles inspection system with adjustable radiation X-ray 
angle, comprising: a detector arm rack provided in a inspection passage 
and equipped with a detector; a second collimator; a pulling vehicle for 
carrying containers/vehicles to be inspected to pass through the 
inspection passage; and an accelerator rack equipped with a accelerator, 
X-ray produced by the accelerator is right opposite to a calibrator and a 
first collimator both which are arranged in order, the first collimator is 
right opposite to the second collimator so that the conical X-ray produced 
by the accelerator, after regulated into a sector, passes through articles to 
be inspected and then is received by the detector in the detector arm rack. 
The accelerator rack is composed of a horizontal regulation mechanism, 
which is connected to the base, for moving the base forward and 
afterward along the horizontal guide rail; a vertical regulation 
mechanism , which is provided in the vertical arm connected to the base, 
for moving the bending framework up and down vertically; a rotary 
regulation mechanism, arranged between the horizontal end of said 
bending framework and said cantilever so as to make said cantilever 
rotate; and a pitching adjustment mechanism provided at the bottom end 
of said cantilever. Said accelerator is hinged with the pitching adjustment 
mechanism at the coaxial intersection of the cantilever and the pitching 
adjustment mechanism through a hinging shaft and provided over the 
base so as to make vertical pitching movements. 

According to above technical scheme, said horizontal regulation 
mechanism is composed of a horizontal guide rail; a fifth handwheel 
mounted at the bottom end of said base; a fifth screw mounted in said 
base and connected to a rotary shaft of the fifth handwheel; and a fifth nut 
base, which is installed in said horizontal guide rail and threadedly 
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connected with said fifth screw so as to through the thread set, make said 
base move forward and afterward along said horizontal guide rail. 

According to above technical scheme, said vertical regulation 
mechanism is composed of a vertical guide rail; a fourth handweel; a 
pinion connected to the fourth handweel; a gearwheel for engaging with 
the pinion so as to form a reducer, both of which are installed on the 
upper top surface of said vertical arm; a fourth screw provided in said 
vertical arm and connected to a driving shaft of the gearwheel; and a 
fourth nut base, which is provided in the side arm of said bending 
framework and threadedly connected with the fourth screw so as to 
through the thread set, make said bending framework move up and down 
along said vertical guide rail. 

According to above technical scheme, said rotary regulation 
mechanism is composed of a third handweel provided on a horizontal end 
of said bending framework; a gear provided on the driving shaft of said 
third handweel; and a rotary support, of which a inner tooth ring engages 
with said gear and is connected to said cantilever, and a outer ring of 
which is connected to the lower end surface of said bending framework; 
thus said cantilever can be rotated through the inner tooth ring of said 
rotary support engaging with the gear. 

According to above technical scheme, said pitching regulation 
mechanism is composed of a second handwheel; a worm connected to 
said second handwheel; a worm wheel engaged with said worm; and an 
accelerator support rack connected with a rotary shaft of said worm wheel, 
on which the second handwheel is provided, for realizing the change in 
sector elevation angle of main X-ray beams produced by said accelerator 
through the worm and worm wheel set. 

According to above technical scheme, said detector arm rack is in the 
mode of a bending beam or a combination mode of horizontal beam with 
vertical beam. 
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The present invention, due to above structure, i.e., only an accelerator 
rack installed for the accelerator, produces positive use effect during its 
use. It can regulate the accelerator rack according to the special 
inspection demands of some goods so as to regulate in will the X-ray 
angle of the accelerator within a wide scope conveniently. Compared with 
existing technology, the present invention is featured by reasonable 
structural design, convenient use and high imaging quality, especially 
satisfactory effect of focused inspection to some suspicious areas. So it is 
the necessary equipment for inspecting the Customs goods. 

Brief Description of the Drawings 

Fig.l is a structural view of a containers/vehicles inspection system 
with adjustable radiation X-ray angle according to an embodiment of the 
present invention; 

Fig.2 is a structural view of an accelerator according to an 
embodiment of the present invention. 

Detailed Description of the Preferred Embodiment 

Now, the present invention is further described combined with 
attached drawings and the preferred embodiments. 

As shown in Fig. 1 and Fig. 2, the inspection system according to the 
present invention is composed of a detector arm rack 15 which is installed 
in a inspection passage and equipped with a detector and is formed of a 
bending beam or a combination of a horizontal beam and a vertical beam, 
a second collimator 13, a pulling vehicle 14 for carrying 
containers/vehicles to be inspected to pass through the inspection passage, 
and an accelerator rack equipped with a accelerator 6. X-ray produced by 
the accelerator 6 is right opposite to a calibrator 1 1 and a first collimator 
12 both which are arranged in order. The first collimator 12 is right 
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opposite to the second collimator 13 so that the conical X-ray produced 
by the accelerator 6, after regulated into a sector, passes through articles 
to be inspected and then is received by the detectors in the detector arm 
rack 15. 

The accelerator rack is composed of a horizontal regulation 
mechanism 5, a vertical regulation mechanism 4, a rotary regulation 
mechanism 3, a pitching regulation mechanism 2, and a framework 
composed of a base 1, a vertical arm 7, a bending framework 8 and a 
cantilever 9. The horizontal regulation mechanism 5 which is connected 
to the base 1 is composed of a horizontal guide rail 52, a fifth handwheel 
51, a fifth screw 53 and a fifth nut base 54. The fifth handwheel 51 is 
installed at the side end of the base 1, a rotary shaft of the fifth handwheel 
5 1 is connected to a fifth screw 53 installed in the base 1, the fifth screw 
53 is threadedly connected to the fifth nut base 54 installed in the 
horizontal guide rail 52 so as to through such thread set, make the base 1 
move forward and afterward along the horizontal guide rail 52. 

The vertical regulation mechanism 4 which is installed in the vertical 
arm 7 connected vertically to the base 1 is composed of a vertical guide 
rail 43, a fourth handwheel 46, a pinion 41, a gearwheel 42, a fourth 
screw 44 and a fourth nut base 45. The fourth handwheel 46 is connected 
to the pinion 41, the pinion 41 is engaged with the gearwheel 42 so as to 
form a reducer which is installed on the horizontal surface of the vertical 
arm 7, the driving shaft of the gearwheel 42 is connected with the fourth 
screw 44 mounted in the vertical arm 7, the fourth screw 44 is threadedly 
connected to the fourth nut base 45 mounted in the side arm of the 
bending framework 8 so as to through the thread set, make the bending 
framework 8 move up and down along the vertical guide rail 43. 

The rotary regulation mechanism 3 provided between the horizontal 
end of the bending framework 8 and the cantilever 9 connected below the 
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bending framework 8 is composed of a third handwheel 31, a gear 32 and 
a rotary support 33. The third handwheel 31 is installed on the bending 
framework 8, the gear 32 installed on the driving shaft of the third 
handwheel 31 engaged with the inner tooth ring of the rotary support 33, 
the inner ring of the rotary support 33 is connected to the cantilever 9, the 
outer ring of the rotary support 33 is connected to the lower end surface 
of the bending framework 8, and said cantilever 9 can be rotated through 
the inner tooth ring of the rotary support 33. 

Said pitching regulation mechanism 2 installed at the bottom end of 
the cantilever 9 is composed of a second handwheel 21, a worm wheel, a 
worm and an accelerator support rack. The second handwheel 21 is 
installed on the accelerator support rack and connected to the worm 
which is engaged with the worm wheel. The rotary shaft of the worm 
wheel is coupled to the accelerator support rack, the accelerator 6 is 
hinged at the coaxial intersection of the cantilever 9 and the pitching 
adjustment mechanism 2 through a hinging shaft, and the accelerator 6 
can realize the change in its sector elevation angle of the main X-ray 
beams through the worm and worm wheel set. 

During the use, the action control of the inspection system according 
to the present invention is first to be powered to devices thereof for their 
startup. When the indexes are normal, the operator will implement remote 
control to carry the container truck on the pulling device 14 anchored at 
the inlet of the inspection passage and to block the front wheels of the 
container truck. The winch of the pulling device 14 is started and 
controlled so that the pulling device 14 is advanced by the wire rope and 
carries the container truck to drive smoothly into the inspection passage. 
When the container truck enters the inspection passage, the X-ray beams 
produced by the accelerator 6 will carry out inspection; the first 
collimator 12 will regulate and convert the conical X-ray produced the 
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accelerator 6 into the sector beams vertical to the ground; the sector 
beams pass through the container truck and are received by the detector in 
the detector arm rack 15, and then convert the image signals into the 
electronic signals and input them into the image obtaining module 
mounted outside the inspection passage; the image obtaining module 
transmits the image signals to the operation detector for displaying 
images. In order to make the target point of the X-ray produced by the 
accelerator 6 aims at the suspicious area in the container truck to be 
inspected, the accelerator rack can be used for regulating location and 
angle of the accelerator 6 if necessary. 

The fifth handwheel 5 1 in the horizontal regulation mechanism 5 is 
rotated to drive the fifth screw 53 connected in its central shaft to rotate; 
the base 1 is moved forward and backward along the horizontal guide rail 
52 under the base 1 through the threaded engagement of the fifth nut base 
54 and the fifth screw 53 mounted on inner chamber wall of the base 1, 
so as to regulate properly the horizontal distance between the accelerator 
6 and the area to be inspected. The fourth handwheel 46 in the vertical 
regulation mechanism 4 is rotated to drive the pinion 41 to rotate which 
transfers the rotary movement to the gearwheel 42 so as to make the 
fourth screw 44 connected to the gearwheel 42 rotate; the fourth screw 44 
drives the fourth nut base 45 installed in the side arm of the bending 
framework 8 to move so as to drive the bending framework 8 to move up 
or down along the vertical guide rail 43 of the vertical arm 7. The third 
handwheel 3 1 of the rotary regulation mechanism 3 is driven to rotate the 
gear 32 via the interaction mechanism so as to make the cantilever 9 
connected to the rotary support 33, together with the accelerator 6 below 
the rotary support 33, horizontally rotate around the vertical axis of the 
cantilever, until the X-ray plane aims at the area to be inspected. The 
second handwheel 21 in the pitching regulation mechanism 2 drives the 
worm under an axes of the second handwheel 21 to rotate; the worm 
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engages with the worm wheel that is vertically placed so as to drive the 
worm wheel and the accelerator 6 which is connected to the worm wheel 
through the support rack to rotate on the vertical surface along the central 
axis of the worm wheel; the elevation angle of main X-ray beams 
produced by the accelerator 6 is changed. After regulation steps 
above-mentioned, aiming the target point of the X-ray produced by the 
accelerator 6 at the suspicious area in the container truck to be inspected 
is performed to obtain clear image of that location. 

After completion of the inspection, the accelerator 6 will stop 
radiation, and the pulling device 14 will carry the container truck to drive 
out of the inspection passage. When the pulling device 14 arrives at the 
outlet of the inspection passage and is anchored, the container truck will 
be unloaded from the pulling device 14; thus, the inspection system 
according to the present invention completes an inspection procedure. 

Although a preferred embodiment has been described, it would be 
appreciated by those skilled in the art that the present invention may be 
made in any other mode without departing from the principles and spirit 
of the invention. 
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